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DETAILED ACTION 

1 . This action is in response to the amendment filed on August 1 1 , 2008. Claims 1 - 
9 are pending and have been considered below. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-9 have been considered but are 
moot in view of the new ground(s) of rejection necessitated by the amendment. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1, 2, 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Roberts et al. (US 6,405,022) in view of Samuels (US 2001/0044280) and further 
in view of Lin (US 2004/0002315). 

Regarding claim 1: 

Roberts et al discloses a VHF adapter comprising 

a first down conversion chain and a second up conversion chain (figure 1 ; 
column 1, lines 45-48), wherein 

the first chain comprises a first mixer (18 in figure 1 ) followed by a second mixer 
(16 in figure 1), and 
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the second chain, a third mixer (14 in figure 1) followed by a another mixer i.e. 
fifth mixer (12 in figure 1). 

Roberts et al discloses all of the subject matter as described above except for 
specifically teaching (1) the second chain (up conversion) has a fourth mixer followed by 
third mixer and preceding a fifth mixer; (2) all the local frequencies necessary for these 
five mixers are obtained from a very stable single reference oscillator driving a 
harmonics generator with a first very narrow filter and driving an agile frequency 
synthesizer. 

However, regarding item (1 ) above, Samuels in the same field of endeavor 
discloses a transceiver system with chains of down conversion and up conversion 
mixers and filters where the up conversion chain has three mixers (710, 713, 717 in 
figure 7) i.e. third, fourth and fifth one. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to implement the up conversion chain of Samuels by using three 
mixers in Roberts system and a total of five mixers where the fourth mixer between third 
and fifth one is mixing the output of previous mixer with the high frequency of the 
synthesizer in the GHz range in order to get the signal in the frequency range which is 
in accordance with the required standard by using the same components to save the 
device area and to make it less expensive. 

Regarding item (2) above, Lin in the same field of endeavor discloses a receiver 
transmitter system with up/down direct/super heterodyne conversions where a single 
oscillator (1 10 in figure 1) provides frequencies to all the frequency conversion stages 
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for up-converting (140 in figure 1) and down-converting (down conversion 140 in figure 
1 ) and drives a harmonics generator (paragraph 0054) with a first very narrow filter 
(filters 910 and 920 in figure 9, make a narrow band pass filter in the down conversion 
chain) and driving an agile frequency synthesizer (320 in figure 3). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use a single common local oscillator as taught by Lin to provide all 
frequencies necessary for the mixers in the Roberts system as above, to take 
advantage of arrangement of the Lin system frequency conversion stages to achieve 
frequency conversion with one oscillator that result in saving chip area, cost of the 
equipment, and lower the power consumption and weight while implementation of only 
one oscillator is easy in the integrated circuit and the required frequencies are obtained 
by synthesizing the oscillator frequency and getting the harmonics with filtering as 
suggested by Lin in the up or down conversion stages. 

Regarding claim 6: 

Roberts et al discloses a VHF adapter comprising a first down conversion chain 
and a second up conversion chain (figure 1; column 1, lines 45-48), wherein 

a first down conversion chain and a second up conversion chain (figure 1 ; 
column 1, lines 45-48), wherein 

the first chain comprises a first mixer (1 8 in figure 1 ) followed by a second mixer 
(16 in figure 1), and 

the second chain, a third mixer (14 in figure 1) followed by a another mixer i.e. 
fifth mixer (12 in figure 1). 
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Roberts et al discloses all of the subject matter as described above except for 
specifically teaching (1) a Radio-frequency transmission system comprising at least one 
base station and at least one subscriber device the subscriber device comprises an 
interior unit and an exterior unit which are linked by a cable; (2) second chain (up 
conversion) has a fourth mixer followed by third mixer and preceding a fifth mixer; and 
(3) all the local frequencies necessary for these five mixers are obtained from a very 
stable single reference oscillator driving a harmonics generator with a first very narrow 
filter and driving an agile frequency synthesizer. 

Regarding items (1 & 2) above, Samuels in the same field of endeavor discloses 
a transceiver system where a Radio-frequency transmission system comprising at least 
one base station and at least one subscriber device (figure 1 ) the subscriber device 
comprises an interior unit and an exterior unit which are linked by a cable (104 and 106 
in figurel), and system has chains of down conversion and up conversion mixers and 
filters where the up conversion chain has three mixers (710, 713, 717 in figure 7) i.e. 
third, fourth and fifth one. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to implement the up conversion chain of Radio-frequency transmission 
system comprising a base station and a subscriber device of Samuels' by using three 
mixers in Roberts system and a total of five mixers where the fourth mixer between third 
and fifth one is mixing the output of previous mixer with the high frequency of the 
synthesizer in the GHz range in order to get the signal in the frequency range which is 
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in accordance with the required standard by using the same components to save the 
device area and to make it less expensive. 

Regarding item (3) above, Lin in the same field of endeavor discloses a receiver 
transmitter system with up/down direct/super heterodyne conversions where a single 
oscillator (1 10 in figure 1) provides frequencies to all the frequency conversion stages 
for up-converting (140 in figure 1) and down-converting (down conversion 140 in figure 
1 ) and drives a harmonics generator (paragraph 0054) with a first very narrow filter 
(filters 910 and 920 in figure 9, make a narrow band pass filter in the down conversion 
chain) and driving an agile frequency synthesizer (320 in figure 3). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use a single common local oscillator as taught by Lin to provide all 
frequencies necessary for the mixers in the Roberts system as above, to take 
advantage of arrangement of the Lin system frequency conversion stages to achieve 
frequency conversion with one oscillator that result in saving chip area, cost of the 
equipment, and lower the power consumption and weight while implementation of only 
one oscillator is easy in the integrated circuit and the required frequencies are obtained 
by synthesizing the oscillator frequency and getting the harmonics with filtering as 
suggested by Lin in the up or down conversion stages. 

Regarding claims 2 and 7: 

Roberts et al discloses all of the subject matter as described above and further 
discloses the single reference oscillator drives a harmonics generator (76 in figure 2; 
column 3, lines 25-30) inserted into a phase loop dielectric resonator oscillator using an 
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SPD system (72 in figure 2) to obtain on the one hand after multiplication by two (22 in 
figure 1 , 38 in figure 2; as clearly stated that the frequency conversion block can be 
multiply by N "column 7, lines 20-21" where N could be 2) a first local frequency 
energizing the first (18 in figure 1) and fifth (12 in figure 1) mixers. 

Roberts et al discloses all of the subject matter as described above except for 
specifically teaching a first very narrow filter to obtain a second local frequency for 
energizing the second and the third mixers. 

However, Samuels in the same field of endeavor discloses a transceiver system 
with chains of down conversion and up conversion mixers and filters where a first very 
narrow filter (805 in figure 8 which is controlled by a controller as shown in figure 4) to 
obtain a second local frequency for energizing the second and the third mixers. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to implement the narrow filter of Samuels in Roberts system in order to 
take advantage of the characteristic of the narrow filters which produces a precise 
frequency as a piezoelectric type crystal is used so the conversion process is easier as 
the precise frequency to up or down convert is achieved. 

5. Claims 1 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Roberts et al. (US 6,405,022) in views of Samuels (US 2001/0044280) and Baltus (US 
6,282,413) further in view of Lin (US 2004/0002315). 
Regarding claim 1: 

Roberts et al discloses a VHF adapter comprising 
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a first down conversion chain and a second up conversion chain (figure 1 ; 
column 1, lines 45-48), wherein 

the first chain comprises a first mixer (18 in figure 1 ) followed by a second mixer 
(16 in figure 1), and 

the second chain, a third mixer (14 in figure 1) followed by a another mixer i.e. 
fifth mixer (12 in figure 1). 

Roberts et al discloses all of the subject matter as described above except for 
specifically teaching (1 ) the second chain (up conversion) has a fourth mixer followed by 
third mixer and preceding a fifth mixer; (2) all the local frequencies necessary for these 
five mixers are obtained from a very stable single reference oscillator driving a 
harmonics generator with a first very narrow filter and driving an agile frequency 
synthesizer. 

However, regarding item (1 ) above, Samuels in the same field of endeavor 
discloses a transceiver system with chains of down conversion and up conversion 
mixers and filters where the up conversion chain has three mixers (710, 713, 717 in 
figure 7) i.e. third, fourth and fifth one. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to implement the up conversion chain of Samuels by using three 
mixers in Roberts system and a total of five mixers where the fourth mixer between third 
and fifth one is mixing the output of previous mixer with the high frequency of the 
synthesizer in the GHz range in order to get the signal in the frequency range which is 
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in accordance with the required standard by using the same components to save the 
device area and to make it less expensive. 

Regarding item (2) above, Baltus, in the same field of endeavor discloses a 
multistage frequency conversion system and method with a single local oscillator where 
all the frequency conversion stages (figures 2 and 3) have mixers in transceivers for up- 
converting and down-converting (figures 2, 7 and 9; column 3, lines 1-10) receiving 
frequency signal from a stable single or common local oscillator (10 in figure 2 and 3; 
abstract; column 3, lines 35-38 and 46-56), also Lin discloses a receiver transmitter 
system with up/down direct/super heterodyne conversions where a single oscillator (110 
in figure 1) provides frequencies to all the frequency conversion stages for up/down 
converting (140 in figure 1 ; down conversion 140 in figure 1) and drives a harmonics 
generator (paragraph 0054) with a first very narrow filter (filters 910 and 920 in figure 9, 
make a narrow band pass filter in the down conversion chain) and driving an agile 
frequency synthesizer (320 in figure 3).. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use a single common local oscillator as taught by Baltus to provide 
all frequencies necessary for the all mixers in the Roberts and Samuels system as 
above, to take advantage of arrangement of the Lin system for driving a frequency 
synthesizer and a harmonic generator with a filtering arrangement in the up and down 
converting stage that use the one oscillator circuit which result in saving components, 
chip area, cost, and reducing power dissipation and weight which is an important factor 
in the mobile devices, also implementation of only one oscillator is easy in the 
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integrated circuit and results in stable frequency of the oscillator and the phase locked 
loop circuit. 

Regarding claim 6: 

Roberts et al discloses a VHF adapter comprising a first down conversion chain 
and a second up conversion chain (figure 1; column 1, lines 45-48), wherein 

a first down conversion chain and a second up conversion chain (figure 1 ; 
column 1, lines 45-48), wherein 

the first chain comprises a first mixer (18 in figure 1 ) followed by a second mixer 
(16 in figure 1), and 

the second chain, a third mixer (14 in figure 1) followed by a another mixer i.e. 
fifth mixer (12 in figure 1 ). 

Roberts et al discloses all of the subject matter as described above except for 
specifically teaching (1) a Radio-frequency transmission system comprising at least one 
base station and at least one subscriber device the subscriber device comprises an 
interior unit and an exterior unit which are linked by a cable; (2) second chain (up 
conversion) has a fourth mixer followed by third mixer and preceding a fifth mixer; and 
(3) all the local frequencies necessary for these five mixers are obtained from a very 
stable single reference oscillator driving a harmonics generator with a first very narrow 
filter and driving an agile frequency synthesizer. 

Regarding items (1 & 2) above, Samuels in the same field of endeavor discloses 
a transceiver system where a Radio-frequency transmission system comprising at least 
one base station and at least one subscriber device (figure 1 ) the subscriber device 
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comprises an interior unit and an exterior unit which are linked by a cable (104 and 106 
in figurel), and system has chains of down conversion and up conversion mixers and 
filters where the up conversion chain has three mixers (710, 713, 717 in figure 7) i.e. 
third, fourth and fifth one. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to implement the up conversion chain of Radio-frequency transmission 
system comprising a base station and a subscriber device of Samuels' by using three 
mixers in Roberts system and a total of five mixers where the fourth mixer between third 
and fifth one is mixing the output of previous mixer with the high frequency of the 
synthesizer in the GHz range in order to get the signal in the frequency range which is 
in accordance with the required standard by using the same components to save the 
device area and to make it less expensive. 

Regarding item (3) above, Baltus, in the same field of endeavor discloses a 
multistage frequency conversion system and method with a single local oscillator where 
all the frequency conversion stages (figures 2 and 3) have mixers in transceivers for up- 
converting and down-converting (figures 2, 7 and 9; column 3, lines 1-10) receiving 
frequency signal from a stable single or common local oscillator (10 in figure 2 and 3; 
abstract; column 3, lines 35-38 and 46-56), also Lin discloses a receiver transmitter 
system with up/down direct/super heterodyne conversions where a single oscillator (110 
in figure 1) provides frequencies to all the frequency conversion stages for up/down 
converting (140 in figure 1; down conversion 140 in figure 1) and drives a harmonics 
generator (paragraph 0054) with a first very narrow filter (filters 910 and 920 in figure 9, 
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make a narrow band pass filter in the down conversion chain) and driving an agile 
frequency synthesizer (320 in figure 3).. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use a single common local oscillator as taught by Baltus to provide 
all frequencies necessary for the all mixers in the Roberts and Samuels system as 
above, to take advantage of arrangement of the Lin system for driving a frequency 
synthesizer and a harmonic generator with a filtering arrangement in the up and down 
converting stage that use the one oscillator circuit which result in saving components, 
chip area, cost, and reducing power dissipation and weight which is an important factor 
in the mobile devices, also implementation of only one oscillator is easy in the 
integrated circuit and results in stable frequency of the oscillator and the phase locked 
loop circuit. 

6. Claims 3-5, 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Roberts et al. (US 6,405,022) in view of Samuels (US 2001/0044280) and further 
in view of Lin (US 2004/0002315) as applied to claims 1 and 6 above, and further in 
view of Shenoy (US 6,31 0,386). 
Regarding claims 3 and 8: 

Roberts et al discloses all of the subject matter as described above except for 
specifically teaching the agile frequency synthesizer so as to obtain variable frequencies 
for energizing the fourth mixer; and a second very narrow filter is placed between the 
output of the third mixer and an input of the fourth mixer so that, the intermediate 
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frequency for energizing the third mixer being a very low frequency pure frequency, the 
signal delivered by this third mixer can be filtered by the second very narrow filter which 
energetically rejects the second local frequency and the image frequency signal. 

However, Samuels in the same field of endeavor discloses a transceiver system 
with chains of down conversion and up conversion mixers and filters where reference 
oscillator furthermore drives a frequency synthesizer (703 in figure 7 which is controlled 
by controller 405 as shown in figure 4) so as to obtain variable frequencies for 
energizing the fourth mixer. 

Lin in the same field of endeavor discloses a receiver transmitter system with 
up/down direct/super heterodyne conversions where a single oscillator (1 10 in figure 1) 
where reference oscillator furthermore drives a frequency synthesizer (320 in figure 3). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use a single common local oscillator as taught by Lin for frequency 
conversion stages to achieve frequency conversion with one oscillator that result in 
saving chip area, cost of the equipment, and lower the power consumption and weight 
while implementation of only one oscillator is easy in the integrated circuit and the 
required frequencies are obtained by synthesizing the oscillator frequency and getting 
the harmonics with filtering as suggested by Lin in the up or down conversion stages. 

Shenoy in the same field of endeavor discloses a very narrow filter is placed 
between the output of the third mixer and an input of the fourth mixer (61 1 in figure 6) so 
that, the intermediate frequency for energizing the third mixer being a very low 
frequency pure frequency, the signal delivered by this third mixer can be filtered by the 
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second very narrow filter which energetically rejects the second local frequency and the 
image frequency signal. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to implement the frequency synthesizer to energize the mixer and to 
use the SAW filter of in Roberts system in order to take advantage of the characteristic 
of the narrow filters which produces a precise frequency as a piezoelectric type crystal 
is used so the conversion process is easier as the precise frequency to up or down 
convert is achieved. 

Regarding claim 4: 

Roberts et al discloses all of the subject matter as described above except for 
specifically teaching the first and second very narrow filters are surface wave filters. 

However, Shenoy in the same field of endeavor discloses very narrow filter 
placed between the mixers is a SAW filter (61 1 in figure 6; column 1 1 , lines 18-22) so 
that, the intermediate frequency for energizing the third mixer being a very low 
frequency pure frequency, the signal delivered by this third mixer can be filtered by the 
second very narrow filter which energetically rejects the second local frequency and the 
image frequency signal. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to implement the first and second very narrow filters as surface wave 
filters or the SAW filters in Roberts system as narrow SAW filters produces a precise 
frequency because a piezoelectric type crystal is used so the conversion process is 
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easier to up or down convert with the precise frequency and also implements the image 
rejection as shown by Shenoy. 

Regarding claims 5 and 9: 

Roberts et al discloses all of the subject matter as described above and further 
discloses that the system is able to switch between different modes to transmit and 
receive different frequencies except for specifically teaching frequency plan of the first 
to fifth various mixers makes it possible to obtain, by simple switching of the frequencies 
of the harmonics generator and of the agile synthesizer and by a single change of the 
first and second_surface wave filters, four configurations for two distinct operators 
compatible with a cable network. 

However, Samuels in the same field of endeavor discloses a transceiver system 
with chains of down conversion and up conversion mixers and filters where reference 
oscillator furthermore drives a frequency synthesizer (703 in figure 7 which is controlled 
by controller 405 as shown in figure 4) and different configurations of frequencies for 
different user can be obtained by controlling the synthesizers and frequency generators. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to obtain by simple switching of the frequencies of the harmonics 
generator and of the synthesizer as in the Samuels system and to get four 
configurations for two distinct operators compatible with a cable network by combining 
the first and second surface wave filters of Shenoy in the Roberts system in order to 
make it possible to use the same adapter for receiving and transmitting the RF signals 
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and IF signals with a good degree of frequency stability and without increasing the cost 
of the equipment unexpectedly. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a. Cheng et al. (US 2005/0159180) discloses a system and method in radio 
transceivers using one oscillator for up and down conversion. 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HIRDEPAL SINGH whose telephone number is (571) 
270-1688. The examiner can normally be reached on Mon-Fri (Alternate Friday Off) 
8:30AM-6:00PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/H. SV 

Examiner, Art Unit 2611 
/Shuwang Liu/ 

Supervisory Patent Examiner, Art Unit 261 1 



